Dengue mosquitoes, Aedes aegypti (L.) and Aedes albopictus (Skuse), feed on human blood, and deposit their eggs in stagnant water in different types of storage containers, near human habitats (1, 2) . In Vietnam, residents living in areas with poor tap water systems lack a reliable water supply, especially during the dry season. To ensure that they are able to meet their daily water requirements, residents maintain water storage containers in and around their living areas. Although such containers (e.g., jars) are regarded as important breeding sites for Aedes mosquitoes, the use of chemical larvicides in such containers is legally prohibited in Vietnam. Thus, the use of lids, net covers, and copepod predators have been adopted as the primary method for controlling Aedes mosquitoes in Vietnam (3, 4) .
The Olyset Net (Sumitomo Chemical, Tokyo, Japan) is one of the long-lasting insecticide treated net used worldwide for malaria control (5) , which is constructed from a wide-mesh (4 mm) high-density polyethylene fiber, in which 2z (w/w) of pyrethroid (permethrin) is incorporated. Tsunoda et al. (4) revealed that the use of Olyset Net for covering water jars had a strong negative effect on the prevalence of immature Ae. aegypti, which persisted for at least 5 months after treatment; however, this effect decreased after 6 months of use, in southern Vietnam. Gimnig et al. (6) and Sreehari et al. (7) experimentally revealed that permethrin content may be lost when nets are stored at high temperature conditions and exposed to ultraviolet light, which can cause degradation of the permethrin. Therefore, we developed two hypothesis: i) that the permethrin, incorporated in Olyset Nets covering water jars decomposes after exposure to sunlight and rain for 6 months; and ii) that the Olyset Net physically prevents the colonization of both Aedes mosquitoes and their predators in water jars.
Various organisms are considered to be effective predators of mosquitoes (8) . In particular, aquatic (Notonectidae, Belostomatidae, Nepidae, and Naucoridae) and semi-aquatic Heteroptera (Veliidae and Gerridae), which inhabit rice fields and marshes, are ecologically important predators of mosquitoes (8, 9) . Nam et al. (3) revealed that large domestic water containers with Micronecta quadristigata (Corixidae) presented fewer Ae. aegypti and Ae. albopictus in Vietnam. In addition, based on PCR analysis, Ohba et al. (10) showed that 40z of Micronecta and 12z of Veliidae inhabiting water jars preyed upon Ae. aegypti. Thus, Heteroptera, as well as the copepod Mesocyclops spps. are considered control agents for mosquitoes in Vietnam (3, 11) . Micronecta and Veliidae are small (1-3 mm in body length) predacious bugs found in water columns and water surfaces of water jars in Vietnam, respectively. In addition, they have ability to fly and can move from one habitat to another. In the present study, we evaluated the effect of Olyset Net use on the abundance of mosquito larvae and Heteroptera appearing in water storage jars. Finally, the importance of both physical and biological mosquito control in jars is discussed.
The trial was conducted in Tan 1A top) , while all jars in the no-Olyset Net-treated houses were covered using new Olyset Nets (OpenCover treatment, Fig. 1A bottom) . Subsequently, entomological surveys were conducted at 2 and 4 weeks after the beginning of the new treatment (March 16 and 30, 2009, respectively). During the extension of the study, water in 82 jars was consumed by the resident for daily activities; thus these were excluded from the data analysis. In total, 14 jars for the Cover-Open treatment and 10 jars for the Open-Cover treatment were used for the analysis.
For entomological surveys, a 0.1-mm gauze dip net (200 mm in diameter with a 1.2-m-long handle) was used to collect insects in the water jars. Insects were sampled using a 5-sweep netting technique, which involved 1 sweep around the periphery at the surface of the water, holding the net perpendicular to the surface, followed by 3.5 similar sweeps down through the water column, with a full sweep at the bottom of the container. The final half sweep was performed from the base upward through the center of the water column, with the net held parallel to the water surface, as described in Knox et al. (12) . All collected insects were transferred to the Pasteur Institute Laboratory in Ho Chi Minh City, where they were sorted at the taxon level and counted. In our previous study in this area, all Aedes mosquitoes were identified as Ae. aegypti (4).
The number of individual mosquitoes (Aedes and non-Aedes, including Culex and Anopheles) and predators (Micronecta and Veliidae adults and nymphs) collected were compared, using repeated-measures twoway analysis of variance (ANOVA), with treatments (Cover-Open and Open-Cover) and species (Aedes and non-Aedes in mosquitoes and Micronecta and Veliidae in predators) as the between-subject factors and entomological survey date (March 4, 16, and 30) as the within-subject factor. Because Mauchly's test indicated a significant violation of the assumption of sphericity in the analysis of the mosquitoes (P ＜ 0.001), significance levels for within-subject effects were corrected using the Greenhouse-Geisser method for the degrees of freedom. To compare the number of individuals of each taxon (Aedes, non-Aedes, Micronecta, and Veliidae), Scheffe's tests were performed to assess the differences among the survey points when significant effects were detected in the separate one-way ANOVA. Log 10 (n ＋ 1) transformations for exact values were performed in order to standardize and normalize the variances, and thus to satisfy the assumptions of the ANOVA model. Statistical significance was set at 0.05. All statistical tests were conducted using JMP software (JMP version 8.0 (2008); SAS Institute, Cary, NC, USA) In the entomological surveys from water jars (March 4, 16, and 30), 3,646 aquatic and semi-aquatic Heteroptera were collected, from which the most frequent taxons were Corixidae (Micronecta spp.) (87.0z) and Veliidae (12.7z). Thus, the following analysis focused on these two groups of mosquito predators. In the assessment of the number of mosquitoes, repeated-measures ANOVA showed that Treatment, Species (Aedes and non-Aedes), Date, Date-by-Treatment, and Dateby-Species interactions were not significant (Table 1) . On the other hand, repeated-measures ANOVA of the predators showed that Treatment effect was significant, but Species (Micronecta and Veliidae), Date, Date-byTreatment, and Date-by-Species interactions were not significant (Table 1) . Thus, the predators, but not for mosquitos, were affected by Olyset Net use.
The number of Micronecta in the Cover-Open treatment differed significantly among the 3 survey days; one-way ANOVA, F 2,39 ＝ 4.04; P ＝ 0.025 for Log 10 (n ＋ 1) transformed data. However, the number of Aedes, non-Aedes, and Veliidae did not differ among the 3 survey days (P ＞ 0.09). In the last survey (March 30), Micronecta reached its highest abundance (Scheffe's test, P ＝ 0.04; Fig. 2 top) ; thus, Micronecta population increased after removing the Olyset Net from the jars. However, one-way ANOVA analysis revealed that the number of Aedes did not vary between the 3 survey days. In contrast, in the Open-Cover treatment, the number of Aedes differed significantly between the 3 survey days (one-way ANOVA, F 2,57 ＝ 3.46; P ＝ 0.038), meanwhile, non-Aedes, Micronecta, and Veliidae showed no significant change (P ＞ 0.34). The number of Aedes gradually declined as the days progressed (Scheffe's test; March 4-16, P ＝ 0.177; March 4-30, P ＝ 0.048; March 16-30, P ＝ 0.815; Fig.  2 bottom) . Thus, the number of Aedes larva decreased when the water jar was covered with the Olyset Net, but that of non-Aedes, Micronecta, and Veliidae did not change until the end of the experiment.
The present study examined the effect of Olyset Net on the abundance of mosquitoes and aquatic and semiaquatic Heteroptera in water jars, via``Cover-Open'' and``Open-Cover'' treatments ( Fig. 1) . Although Olyset Nets were used from September 1, 2008, Aedes larvae were detected in the jars covered with Olyset Net on March 4 (Fig. 2 top) . Through interviews, it was identified that households would freely transfer water from one jar to another. This finding suggests the possibility that the Aedes larvae disperse when the residents transfer water between jars, or that the Aedes breeding conditions could have been altered due variations in Olyset Net coverage. On the other hand, Micronecta and Veliidae were not detected in jars covered with Olyset Net on March 4 (Fig. 2 top) . However, the number of Micronecta and Veliidae increased after the Olyset Nets were removed, although the increase was not statistically significant for Veliidae. Notably, these Heteroptera can migrate by flying, and thus, could have settled in jars after the Olyset Nets were removed.
The number of Aedes and non-Aedes mosquitoes tended to decrease (although this was not statistically significant) after the jars were covered with Olyset Net (Fig. 2 bottom) . Thus, the use of Olyset Net markedly suppressed the proliferation of Aedes and non-Aedes larvae during the present study period (about 1 month). The number of Micronecta and Veliidae did not vary during the 1-month study period. The use of the Olyset Net for more than 1 month might lead to a reduction in the numbers of mosquito predators by preventing new individuals from migrating, although further studies are needed to arrive at stronger conclusions.
Nam et al. (3) suggested that predator insects such as Micronecta living in artificial water containers could suppress Aedes larvae. Although it is notable that the use of Olyset Net suppressed the number of Aedes larvae, it must also be considered that the number of Aedes larvae decreased due to an increase of Micronecta, 26 days after the Olyset Net was removed. As shown in Fig.  2 , the incomplete use of Olyset Net failed to control the mosquitoes in the jars, probably due to the invasion of adult mosquitoes and water transfer between jars by residents, thereby transferring the larvae. These results suggest that Micronecta as well as the Olyset Net are possible mosquito control agents. 
